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Land surface and hydrology models use physical soil and meteorological variables to FAO 1km Soil Textures FAO 1km Soil Porosity FAO 1km Wilting Point
determine soil moisture }‘- -| T — - - - k- 7 c
Soil moisture data is used for agriculture growing seasons and weather predictions - [Blue Nile 2)3 .‘i,_ cAHARA peseay (Bl Nile2) N sAnARA DEseny  (BlueNile2] N
Abundant soil data are widely available for the U.S., but are inconsistent and sparse in ‘ Py —{ o~ 7 b % T S 1\
regions such as East Africa n_¥ 0 [Sudan Kassala e (SudanKassala) /. e o [Sudan Kassala] ‘%
. . . . . . . . Q 7 s (Sudan Khartoum| O v 7 (Sudan Khartoum| O |
Insufficient amounts of soil data in East Africa previously made soil moisture modeling L T i r _i‘l.‘r ; ‘s
difficult and may have resulted in inaccurate results 5 L . :
Texfures Lepand c‘)[Blue Nuleégi | PL(BZ,M Q[Blue Nile 3) | | WiltingoPoint % 0[Blue Nile 3)
Sand ‘ |
: . Loamy Sand ; 33 10
This study: | | o . Sondy Loam | Ethiopia Bahir Darll ™ 36 _(Ethiopia Bahir Dar] 20 O[Ethiopia Bahir Dar|
 We compare different land model experiment results between the original soil e L ) 39 o 20
. . . oam 42
parameter standards (e.g., STATSGO/FAQ) versus the latest high resolution soil sandy Clay Loam - a5 | 50
t d t t ISRIC Silty Clay Loam ‘ . -C L - - r - 1z (T R T 1 60 t
parame gr atasets .(e.g., ) | o | dayoam i bo - [Ethiopia Addis Ababa 70 [Ethiopia Addis Ababal
. Inform?non from this study may u.Itl.mater help thpse I-|V|ng in dro.u.ght regions by ity Gy Biue Nile 1) 1 . (Blue Nie 1),, % BlueNie ),
producing more accurate and realistic modeled soil moisture conditions Organic . | | Sookm. 60 2 L n@ 100

ISRIC 250m Soil Textures ISRIC 250m Soil Porosity
0 ™ vy

ISRIC 250m Wilting Point
k3 -y

R I RS 7 F i T
! '%‘fa‘é&?m o e L | - N
e . ~abe U IR Y . sanaRA DEsgry BlueNile 2]0 N sAMARA Desery  BlueNile 2]o T
B SRS G BR 0 . ) SO B T %
O O B ‘ig.‘%ﬁ P | o % (o} | Sudan Kassala| ; o"l« : o (Sudan Kassala) | Yo
Regions of Interest B8 Sudan khartoum JPST T, ORMERNEROR. ; (Sudan Khartoum] : T [Sudtaf Khiartoling] 8 C ’
East Africa Landscape Map ik Lg,xgit;? 1 £ 3 i N ;NP ‘ e ,
AR T s, 00 s WA o e i T SR I RN T - -
SAHARA uegﬂn:;i/? s N-Ie{‘;'}hs\ efL " | ’ Fot 1) Blue Nile fi_;kf-'.;a‘..‘_.h oea G [ Porosity % M}J xj, ;i | \WiltingoPoint % U[Blue Nile 3]
. .C /{_Su.dan%(hartg‘(uh;.] :;:”“.' g, fgra‘:\vSand O X ‘_ ' ; 3 ~ _' -" ;' . X %0 ‘ g | . 10
| - B s o Sandyloam T | | (Ethiopia Bahir Dar] - 14 " 2 | | Ethiopia Bahir Dar]
: T 0 A . t R ' ' w f..-:'_ :2 - e 40
sorc WMl Rt " (Ethiopia Addis Ababal RS . e e ;g Ethiopia Addis Ababa
5 oS 7. A "__;A'.,,-f 4 \ 7 z: (Blue Nile 1] | o T4 ':’ e 90 (Blue Nile 1] | | o i
S e e A P | LR : a4 — : . S - : _
| Distinct differences in soil type (note: clay, clay loam) « FAO has a standard p * ISRIC shows higher wilting point in clay rich regions
Similar soil distribution with difference textures * ISRIC calculates porosity based on clay, silt, sand %
Soil moisture (SM) - Soil composition Model results: case studies FAO: original data ISRIC (texture): clay, sand & silt % changed ISRIC: texture, porosity & wilting point changed
2% Organic
Volume of water in soil = Sudan Kassala — Soil Layer 1 o3 Sudan Kassala — Root Zone Blue Nile 3 — Root Zone Blue Nile 3 - Soil Layer 1
pore spaces per total / TT; — |F§/'\§c|)5 (SR we, PoR) )‘,H " A b‘ — }F%CF)E iexture) we. por) ‘F | ‘ ;& ;E IF?ETE [:f"xtt‘d'r%), WP, ;oa) ‘ M — |F§/:§C|)E [%'%’,‘}t&‘{r%), WP, POR)
. . 2 | | I P L | L N . T L ) V)
soil volume; varies from 2 L | . J.ﬁ \ [ I\ ho] oo P“ ,{ﬂf\ jt‘, A ,'4\x f\ ! ] lw W i ]m‘ a\‘} F;{i
N ~ 03 | || - :%,\,"‘ \ \ ~/ \ r N/ il \_ \ Hff, I rﬁ'.r.‘ j;f" i i [ A 'J\h‘ |r , | f' ﬂ
surface to root zone S 3 i3 w ] Y. P A N /| ¥ ﬂf LN L O G AN ioyh W ‘Ww‘ | J”’
‘ore © 8% g9 AN W . £3 TS S LSS S SN Y NEgs 2P 11 ] I "‘g
Space 3 22 j{w J‘ J §g 0.2 J Y 'w”.tl ﬁ | P& ",_6:,?3 ‘l'. / i J ] .‘}“ l\\" | | u Ny g‘_; il \‘ l 1{1 \ m “ \
SOII pa ramEte rs that g Eg -“ ]\ wd ki \ﬁ‘ Al "\ l| lm gg . ~,“ A}ll "L/l 'H‘r ( ~',,‘{¢ L'f{{ é? 0.3 il : ( .',_‘ _I . 'L ) .“ f . gg { \ \ \\ | &\‘1 ‘l | Hk‘u \ y
affect soil moisture: v t{‘ I \ r\ ﬁ* i ﬁf A | = u ) \ “‘ = I TR ! T -+ I ‘[ I L }' L\’
. - N, \‘ 1 LI N SR R W TI ' ‘ | ) | | A \ | W RNV ~Af| AN
* Soil type Z Y R NG BN | | | RN '. |
* Precipitation S | | | | | | | |
¢ SO|| pO rOSity . % Q0L OLOL0 OO/ o011z oy/or/13 - oy/oi/ia - oy/ou/ts - o1/ou/ie | oﬁ/ol1/09 61/61/io | 61/61/i1 | 01/011/12 61/61/i3 | 61/(1)1/1‘4l 61/011/15 | 01/c;1/i6 01/0/05  010/10  M/OIA1  OLM/I2  OION1S  0LONI4  01/01/I5 - 01/01/16 > 01/01/09 01/01/10 01/01/11 01/01/12 01/01/13 01/01/14 01/01/15  01/01/16
* Soil wilting point R S N (I NI - “ ¢ Modeled soil moisture show different results between FAO and ISRIC data * ISRIC texture, porosity & wilting point were changed to see the affects parameters
. . . T , * Top soil layer (5 cm) fluctuates more than root zone moisture (~1 m) have on the model
Soil porosity — percent of void space that can hold water or air
Wilting point — the soil moisture percent at which plants can not
extract water from pores 5. Southwest U.S. Results
[ [ [ )
SW U.S. SW U.S. Edinburg, TX — Soil Moisture Layer 1 e USCRN sit N sity soil
: sites are in situ soi
ISRIC 250m SOII Textu res 04 —— S M S e e s e e e LA o .
o [ - 1 moisture samples
RS JlBronte, TXJS = e N 03 L _ .
b St Al S TURPEC o * H“ k Im MM W\ | | ‘i U | m\l W‘ M USCRN sites with low vol.
Soil Datasets R I AT T W AN s values (< 10%) tend to
WA L\ (TG WA R ) TR o B o LR G ) TSR\ F TR SRR R
STATSGO/FAO 01 li ',Ls'm A L.‘-_”""JJ}'Q, MJMJIJ \ WL TR i) t“‘*“‘*“@* ?‘jtl B R '=fff-'-"~"~_'.f‘.t*.,.‘”.lt_\f.f#:f*: ‘il be much lower than
* Global coverage with50kmspatial 7 227 % || . | S i S SNNNEEL. s . S v o © "7 modeled SM
oS
FESO|U1'IOn atA . ; S 01/01/08 01/01/09 01/01/10 01/01/11 01/01/12 01/01/13 01/01/14 01/01/155TAT:é/(())1/16 ° SM Values (> 10%) tend tO
. . soil particle {4 f 23 i — ISRIC L
» US coverage with 1km resolution . 5" T \ 1. AR s Edinburg, TX~RootZone W7  correlate well within
ISRIC (International Soil Ref d - = il s =S5l T STATSGO and ISRIC-based
nternational Soil References an 7 L& O Yoo 32o03f : -
( . —fe) oo | sy oam . Y # | } ) e Al p ;
Information Centre) % = | e ¥ , 0y VAL {'lf | J Jhg N s N"M M model experiments
° GlObal covera ge Wlth 250m Spatlal :fil:déc'arloam ::::zlg::!zot:r:m . .'_:f_, i "’;’ 4 - 1 L, o \ I"._u_ | ll --l'k. B\ \J .. \ e , & '\'vj_l‘i. ) "‘.".!‘d.' ' ' .\ VS * STATSGO Mma pS more Clay
resolution CloyLoam _ > e | HR . E_"bur&’ X oaplt N Sen T T TN . SRty T T T than ISRIC soil type
 Soil textures divided into clay, silt, and sand cay Lo e o . | W I %*‘E;; T e B
Water -100 : ﬂ‘ Water ! Jo setes '::3 gei = vow . Zoasmas 01/01/08 01/01/09 01/01/10 01/01/11 01/01/12 01/01/13 01/01/14 01/01/15 01/01/16

percentages
USCRN

* [n situ SM measurements at US points

Acknowledgements

6. Discussion & Conclusions

Al Badka : . _ Differences in soil textures between FAO and ISRIC data is due NASA’s contract with the ACES
H(0) , . o , . , program at the
S0 Leltal | H_—.@[ﬁ]dl SMF{F@@@ /,GIObal SOlI Overall modeled SM for lSBIC and FAO data have similar to: FAO is a harmonizeoc global soil map made of many University of Virginia. Thank you very much to these
gg;‘;‘s‘irt‘; Model Moisture shaped curves, however differences in SM can vary up to  difference soil surveys. ISRIC uses in situ measurements and institutions for funding this internship opportunity.
Wilting point gN @@h M PD conditions : 10% (vol SM) extrapolated soil data through systematic “machine learning” Thank you very much to my mentors Kristi and Sujay for
(& precipitation) Hydrological processes at L » US points with in situ SM data often fall in between the placing me into this internship program and working
the land-air interface Final thoughts: There are large differences between the two with me over the past several weeks. This internship
modeled STATSGO and ISRIC datasets; except when model outputs. ISRIC appears to follow physical observations has been a tremendous learning experience that wil
Computer software used: QGIS gnuplot GrADS observed SM is below 10% more closely han STATSGO/FAO guide me down future career paths.

Funding for this project was made possible through




